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3aB. kadeapoii C.M. Aunpees




1 Ilesin ocBOeHMS TUCHMILINHBI (MOXYJIA)

U3NIOKEHHWE BAaXXHEHIIMX HAY4YHBIX NPUHLUINOB TEXHUYECKOM DBJIEKTPOHUKH U
UMITyJTBCHOM TEXHUKH; 00ydeHre opMaIbHBIM METO/IaM CHHTE3a CXEeM IUCKPETHOW aBTOMATHKH
U YMEHHMIO OPUEHTHPOBATHCS B O0JIACTU COBPEMEHHOM MHTETPaIbHOM CXEMOTEXHUKHU C LIEJIBIO
BBIOOPA DIIEMEHTHOU 0a3bl ISl UX peaTn3aiuu

2 MecTo JUCUMILIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa30BaTeibHOI NPOrpaMMbl

JucrunauHa DJIEKTPOHWKA B YIPABJISIONIMX YCTPOWCTBaX BXOJIUT B 00S3aTEIBHYIO
4acTh y4eOHOTO0 I1aHa 00pa30BaTEIbHOM MPOTrPaMMBI.

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHHs,  BJaJEHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE N3YUCHHS AUCUUIUINH/ TPAKTHK:

BBenenue B HanpaBieHue

Mertpoiorust 1 cpecTBa U3MEpEeHUn

3Hanus (yMEHUs, BlaJIeHUs1), MOJIyYeHHbIE IPU U3yYEHUU JAaHHOW JUCLMILTUHBI OyIyT
HEOOXOUMBI JUTSl U3yYeHUS TUCIUILTNH/TIPAKTHK:

Teopus sxcriepuMeHTa M HayKa O JaHHBIX

DIIEKTPUYECKUE U3MEPEHUS

TexHuueckue u3MepeHus U mpudopsI

IlonroroBka K  mpoueAype 3aliuThl W TpoLEeaypa  3alUThl  BBITYCKHOM
KBTI (UKAIIMOHHON pabOThI

IToaroroBka Kk ciade ¥ cada rocyAapCTBEHHOT0 AK3aMEHa

3 KomnereHunu o0y4aromerocsi, popMupyemMbie B pe3ya1bTaTe 0CBOCHHUSI

AMCHUIIMHBI (MOLYJIS1) M IVIAHUPYEMbIe Pe3yJbTAThl 00y4eHusI

B pesynbrare ocBoeHUS ITUCHUIUIMHBI (MOAYNs) «OJEKTPOHHUKA B YIPABIISIOLINX
YCTPOHCTBAX» 00yJaromuiics JOIDKEH 00J1aaTh CIeIyIOIUMI KOMITIETCHIHSMU:

KOI[ HHAUKATOpa I/IHI[I/IKaTOP JOCTHOKCHUA KOMIICTCHIIMU

OIIK-9 CrocoGeH BBIMOMHATH SKCHEPUMEHTHI IO 3aJaHHBIM METOJUKaM M 00palaThIBaTh
pe3yabTaThl ¢ MPUMEHEHHEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTMH M TEXHMYECKHX
CPENCTB

OIIK-9.1 BelnonHseT sKClepuMEHTaIbHbIE UCCIIEN0BAHNUS XAPAKTEPUCTUK CUCTEM U
00BEKTOB aBTOMATU3ALIMH 110 33/JaHHBIM METOAMKAM

OIIK-9.2 BriOupaeT coBpemMeHHBIE CIOCOOBI M CpeAcTBa 0O0pabOTKH pPE3yJIbTaToOB
HKCIIEPUMEHTA

OIIK-9.3 [Tpou3BoauT 00pabOTKYy pe3yabTaTOB JKCHEPUMEHTa C MPUMEHEHHEM
COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUI U TEXHUYECKUX CPEICTB




4. CTpykTypa, 00bEM U coep:KaHue AUCHUIINHBI (MOAYJIST)
OO6mas Tpy10€MKOCTh AUCITUIUTMHBI COCTABISIET 3 3a4eTHBIX enuHull 108 akaa. 4acoB, B TOM

HUCJIC:

— KOHTaKTHas paborta — 73,9 akaj. 4acoB:
— ayauTOpHas — 72 aKkaj. 4acos;
— BHeayauTopHas — 1,9 akaz. yacos;

— caMocTosTeNbHas pabota — 34,1 aka. 4yacos;
— B (hopme npakTudeckoit moarotToBku — 0 aka. 4ac;

®dopma aTTeCTaI|U - 3a4YET C OLEHKOU

AynuropHas § =
o | xouraxTHAs pabora & 5 Dopma TEKyIIEro
=
5 B aKaJ. 4acax (3] Bun KOHTPOJIS
Pasnen/ Tema 3 ( A 4acax) E R . p Kon
S 3 ©| caMOCTOsATENbHOM | ycrieBaeMOCTU U
JACIUTUTAHBI 5 £ = . | komnereHunu
O g £ padoThI MIPOMEKYTOYHOMH
nab. | mpakr. | S &
Tlex. 23 aTTeCcTaluu
3aH. 3aH. | QO &
1. OcHOBHbBIE TTOHSATHS
IpOrpaMMHPOBAHHS
CamocTosTesbHOe
1.1 OcHoBHBIE TapamMeTphI o
u3yueHue yueOHou
u XapaKTePUCTHKH Otyer 1o
JIUTEPaTypBHI, N
TIOJTyIIPOBOJHUKOBBIX 3 6 2,1 nabopaTopHO#
HOATOTOBKA K
npubOpoB: JTHOTBI u pabote
1a60PaTOPHBIM
THUPUCTOPBI
3aHATUSIM
5
CamocTosTesbHOe
1.2 Tpan3ucropsl n3yuyeHue yueOHoU
OunomnspHsle I/Ip nonemﬁe y;me ai/ Bl Orer no
P ) 3 6 1 PaTyphl, nabopaTopHOH
TTapameTpsr u MOJIrOTOBKA K aGoTe
XapaKTePUCTHKH 71a00PaTOPHBIM p
3aHATUSIM
Wroro no paspeny 6 12 3,1
2. ICTOYHUKY SNEKTPOITUTAHUS
CamocTosiTesbHOE
n3ydenue yueOHoi | YcTHbIN onpoc
2.1 OnHonmosrynepuoaHbIE U i y poc,
JIUTEPATypBHI, Ortuer o
JIBYXITOJTYTIEPHUOTHBIE 2 4 2 o
MOJIrOTOBKA K n1abopaToOpHOA
BBITIPSIMHUTEITH, (PUIBTPHI
5 nabopaTopHBIM pabote
3aHATHSIM
CamocTosTesbHOe
2.2 VICTOYHUKH 3TaJIOHHOTO o .
2 2 |uzyuenue yueOHOM| VYcTHBIM ompoc
HaINpsDKSHUS U TOKA
JIUTEPATyPbI
Uroro no pazneny 4 4 4
3. VYcunmurenn mNepeMEHHOTO H
TIOCTOSIHHOTO TOKA
3.1 YcunurenbHbie
KacKaJpl, OIHOTaKTHBIE H CaMocCTosITeNIbHOE
JIBYXTaKTHbIE€  BBIXOAHBIE[ 5 2 5 |uzyuenue yueOHoM| VYcTHBIH ompoc
KacKaJipl, 0OpaTHBIE CBSI3H B JUTEPaTyphI
YCUITUTENSX




32 Yeunurenu

CamocTosTenpHOe
MOCTOSIHHOTO TOKa, o N
. 2 2 |u3ydenue yuebHOM| VcTHbIH ompoc
TCHEpaTopbl, HENUHEHHbIC
JUTEPaTyphI
npeoOpazoBarein
CaMocCTOsITeNIbHOS
n3ydeHue yueOHon
33 OnepanyoHHbIe y:I/ITC az bl Oraer no
) P 2 6 2 PaTyphl, nabopaTopHO#
YCUIIUTENH HOATOTOBKA K
pabote, KP
1a60PaTOPHBIM
3aHATHSIM
Wroro no pazneny 6 6 9
4. IIpeobOpaszoBarenu
AHAJIOTOBBIX CHUTHAJIOB
4.1 OunbTpel: aKTUBHBIA U
MACCUBHBIN (DUIIBTPBI, THITBI CamocTosTensHoe
MEPEXOAHBIX 5 5 |uzyuenue yueOHoM| VYcTHBIH ompoc
XapaKTEepUCTUK  (HUIBTPOB, JUTEPaTypbl
pacuer GpuIbTPOB
4.2 Henunelinbie CaMocTosTenpHOe
npeoOpa3oBaTeny; 5 5 |uzyuenue yueOHoM| VYcTHBIM ompoc
KOMIIapaToOPhbI JUTEPATyPbI
Hroro no pazaeny 10 10
5. IludpoBbie HHTErpasibHBIC
CXEMBbI
5.1 Iudposeie  KiIrouwy,
HepeKIoYaTenbHbIe
PO CaMocCTOsITeNIbHOS
PYKTYPBL, u3yueHHe yueOHOU
HepeKIoYaTenbHbIe Otyer 1o
JIUTEPATypBHI, N
¢byHKUMY, CHHTE3 3 6 2 nabopaTopHO#
HOATOTOBKA K
KOMOWHATOPHBIX pabote
1a60PaTOPHBIM
MePEKITIOYATETbHBIX
3aHATHSIM
CHCTEM, 6a30BEIC
JIOTUYECKHE 3JIEMEHTBI
5.2 BuctaOMIBHBIE CXEMEI, CaMocTOoSTEIbHOE
TIEPEKITIOYAONTNE 3 2 |u3ydeHue yueOHOIM| VYcTHbI onpoc
yCTpoiicTBa JTUTEepPaTypHI
CaMocCTOsITeNIbHOE
n3ydeHue yaeOHon
y:me a;, BI Order o
5.3 LIAIL, AL 4 8 4 PaTyphl, naBopaTopHoit
HOATOTOBKA K
pabote, KP
1a60PaTOPHBIM
3aHATHSAM
Hroro no paszaery 10 14 8
Uroro 3a cemectp 36 36 34,1 320
Hroro nmo gucuuiinHe 36 36 34,1 3a4eT C OLICHKOI




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peanu3anuu  NPEelyCMOTPEHHBIX BHJOB  yuyeOHOM pabOTbl B KauecTBe
00pa30BaTeNbHBIX TEXHOJIOTHI B MPENOIaBaHUU AUCHUIUIUHBI «JJIEKTPOHUKA B YIPABIISIOMINX
YCTPOMCTBAX» UCIIOJIB3YIOTCS TPAAULIMOHHAS U MOAYIbHO-KOMIIETCHTHOCTHAS TEXHOJIOTHH.

[lepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH M (OPMHUPOBAHHE OCHOBHBIX
IPEICTaBICHUA IO Kypcy «OJIEKTPOHMKA B YIPABIAIOIUX YCTPOWCTBAX» INPOUCXOAMUT C
UCIIOJIb30BaHUEM MYJIBTUMEAUHHOTO O00PYAOBAHUSL.

Teopetnueckuii Kypc BKIIIOYACT: BBOJHYIO JIEKIUIO, T€ NAET NEPBOE NPEICTABICHHUE O
npeMeTe U 3HAKOMCTBO CTYJACHTOB C Ha3HAYEHUEM U 3aJjauaMH Kypca; IpoOJeMHbIEC JIEKIUU
ABIISIETCA PE3yJbTaTOM YCBOEHMsI MOJYYEHHOM HWH(POpPMALMU MOCPEICTBOM ITOCTAHOBKU
npoOJEMHOTO BONpPOCA M TOHMCKA MyTEH ero peleHHs; JEKIMU — KOHCYJIbTAI[MH, U3JI0KECHUE
HOBOT'O MaTepuajia COIPOBOXKAAETCS TOCTAHOBKOW BOIIPOCOB M JUCKYCCUEH B TIOUCKAX OTBETOB
Ha 3TU BOIIPOCHI.

B xoxe mnpoBencHMs JIEKIMOHHBIX 3aHATHM IPENyCMaTpHUBACTCA HCIOJIb30BaHUE
AJIEKTPOHHOI'0 IEMOHCTPALIMOHHOTO MaTepHaa.

- Metobl [T — nucnonb3zoBanue MHTEpHET pecypcoB I MPOMEXKYTOUHBIX aTTeCTAlUN U
IIPOBEPKU OCTATOYHBIX 3HAHUI;

- paboTa B KOMaH/ie, IPeAyCMaTPUBAET COBMECTHYIO JESITEIbHOCTb CTYIEHTOB B IpyMIie
O] PYKOBOJCTBOM JIMJEpAa, HAMpPaBICHHYI0 Ha pelIeHHe oOImeld 3ajadu C JIeJICHUEM
OTBETCTBEHHOCTH Y ITOJIHOMOYUH;

- mpobieMHOe O00y4eHHe, KOTOpOE 3aKII0YaeTcsi B CTUMYJIMPOBAHUU CTYIEHTOB K
CaMOCTOSITENIbHOM «100bI4€» 3HaHUH, HEOOXOUMBIX JUIsl PEIIEHUs] KOHKPETHOU POOIIEMBI;

- KOHTEKCTHOE OOyueHHEe, KOTOpPOE IMO3BOJISICT YCBOMTH MaTepual ITyTeM BBISBICHUS
CBA3EH MEXly KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM;

- o0yueHHe Ha OCHOBE OMbITA, aKTUBHU3AIMs NTO3HABATENILHON JEATEIbHOCTU CTY/ICHTOB
3a CYeT aCCOLMALMK UX COOCTBEHHOT'O OMbITA C IPEAMETOM U3YUEHUSI.

CamocrosTenbHas paboTa CTUMYJIUPYET CTYAEHTOB K CAMOCTOSITENIbHOW MPOpaboTKe B
npoliecce BBIOJHEHUS KOHTPOJBHBIX paldoT, a Takke B Ipolecce MOATOTOBKU K YCTHOMY
OIIpOCY, TECTUPOBAHUIO U UTOTOBOY aTTECTALIMH.

B xoze npoBeeHys IEKIMOHHBIX 3aHATHI IPelyCMaTpUBAETCS:

- HCIIOJB30BAHUE DJIEKTPOHHOIO JIEMOHCTPALlMOHHOIO MaTephana II0 COBPEMEHHOU
U3MEPUTEIILHON TEXHUKE;

- ICTIOJIb30BaHKE 3JIEKTPOHHBIX YU€OHUKOB 110 OTJEJIbHBIM TEMaM 3aHATHIH;

- BCTPEYU C MPEACTaBUTENSAMH NPOCKTHBIX M oOcimyxkuBaromux mnpeanpustuii: OO0
«OCK», OO0 «Mudopmcepsuc MMK», 3A0 «KorcOM».

- AQKTUBHBIC M HMHTEPAKTHUBHBIC (OPMBI OOYUEHHs: BapUATHBHBIN ONPOC, TUCKYCCHUH,
YCTHBIH ONpPOC, KOHTPOJbHAas paboTa, TECTOBBI OMNpOC, HMHIMBUAYAIbHAS —«3aIlUTa»
71a00paTOPHBIX paboT U T.1

6 YuyeOHO-MeTOaMYECKOE O0ecIieYeHre CAMOCTOSAITeIbHOH PpadoThI 00y4aroUXCs
IIpencraBieHo B IpUII0KEHUU 1.

7 OueHoYHbIe CPeICTBA AJISl MPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHsl B IPUIOKEHUU 2.

8 Y4ueOHo-MeTOaMUYecKkOe U HHPOPMALIMOHHOE o0ecievYeHre U CIUTIIMHBI (MOXYJIs1)

a) OcHoBHas1 TUTEpaTypa:

1. Capuenko B.U., DnekrtporexHuka u 3yekTponuka / CaBuenko B.M. - M. :
WznarensctBo ACB, 2017. - 266 c. - ISBN 978-5-93093-884-5 - Tekct : anextponHslit // IBC
"KoncynbTant crynenra" : [caitt]. - URL :



https://www.studentlibrary.ru/book/ISBN9785930938845.html (mata obpamenus: 18.09.2022).
- PexxuM pocrtyna : mo noanucke

2. BonoBo3oB, A.M. OCHOBEHI 31IEKTPOHUKH : y4eb. mocodue / A.M. BomoB030B. - 2-¢ u3.
- Mocksa ; Bonoraa : Uadpa-Unxenepus, 2019. - 140 c. - ISBN 978-5-9729-0346-7. - Tekcr :
anektpoHHbi. - URL: https://znanium.com/catalog/product/1053394 (maTa oOparueHus:
18.09.2022). — PexxuM nocTyma: 1o Mmon1ucKe

0) lonoJiHMTEIbLHASA JIATEpaTypa:

1. Bo3necenckmii, A. C. DJIeKTpOHUKA U M3MEpPHUTEIbHAs TEXHUKA: Y4eO. NIl BY30B /
Bosnecenckuit A.C., llkypatnuk B.JI. - MockBa :T'opnas knura, 2008. - 480 c.: ISBN
978-5-98672-075-3. - Tekcrt : anektpoHHbIA. - URL: https://znanium.com/catalog/product/995646
(mata obpamenus: 18.09.2022). — Pesxxum 1ocTyma: 1mo moamnucKe.

2. Cemenog, b.}O Cunoas anektponuka: npodeccuonanbabie pemenns / b.10. Cemenos.
- M.: COJIOH-IIp., 2017. - 416 c. - (KomnoneHnTs! 1 TexHonoruu). - ISBN 978-5-91359-224-8. -
Tekcr: anekTponnsbIid. - URL: https://znanium.com/catalog/product/1015057 (mata oOpareHus:
18.09.2022). — PesxuM noctyna: 1o moAnucke.

3. Tutne, VY. IlonynpoBomHukoBasi cxeMoTexHuka. Tom [ [DmekTpoHHBIN pecypc]:
cupaBounuk / Y.Tutne, K. lllenk — Mocksa: JIMK Ilpecc: Jomdka, 2009. - 832 c.: un. - ISBN
978-5-94120-200-3. Tekcr: 3JIEKTPOHHBIMN. - URL:
http://znanium.com/bookread2.php?book=406906 (mata obpamenus: 18.09.2022). — Pexum
JOCTyTA: O MOJIITUCKE.

4. Tutue, Y. IlonynpoBognukoBas cxemorexHuka. Tom II [Dnexrponnsiii pecypcl:
crpaBounuk / Y.Turne, K. Illeax — Mocksa: JIMK Ilpecc: Jlomdka, 2009. - 942 c.: wi. - ISBN
978-5-94120-201-0. TexcrT: AJIEKTPOHHBIN. - URL:
http://znanium.com/bookread2.php?book=406930 nmara oOpamenus: 18.09.2020). — Pexum
JIOCTYTIA: MO TOJIHCKE

B) MeToanyeckne yKazaHus:

1. ApramonoB, lO. C. [IlpakTuueckue HCCIEAOBAHUS  DJIECKTPOHHBIX  CXEM:
yueOHo-MeToudeckoe mocodue / FO. C. Apramonos, B. B. I'pe6ennukona, 1. I'. Camapuna. -
Marnautoropck : MI'TY, 2011. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ TUTYI. dKpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1001.pdf&show=dcatalogues/1/1119
176/1001.pdf&view=true =~ (mata oOpamenusi: 14.05.2022). - Maxkpoodsekr. - Tekcr:
3JIEKTPOHHBIN. - CBeieHus nocTynHbl Takke Ha CD-ROM.

2. ApramoHnoB, FO. C. Dnexkrpuueckue uaMepenus: yueoHo-metoaunueckoe nocoodue / 1O.
C. Apramonos, B. B. I'pe6ennukoBa. - Marautoropck: MI'TY, 2012. - 1 35eKTpoH. ONT. JUCK
(CD-ROM). - 3ari. C TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1000.pdf&show=dcatalogues/1/1119
172/1000.pdf&view=true =~ (mata oOpamenusi: 14.05.2022). - Maxkpooosekr. - Tekcr:
3JIEKTPOHHBIN. - CBeneHus noctynHbl Takxke Ha CD-ROM

r) [Iporpammuoe odecnneuenue 1 UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieyeHue

Haunmenosanue I10 Ne norosopa Cpoxk 1eicTBuUS TULIEH3UU
MS Office 2007 Ne 135 ot 17.09.2007 BeccpouHo
Professional
7Zip cB000THO pacrpoctpansemoe [10 OECCPOIHO




[FAR |cBOGOIHO | 0ECCPOYHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBaHue xypca CchlIKa

OnekTpoHHass 0a3a  MEPHOIUYECKHX
m3maguii  Fast View  Information
[MouckoBas cucrema Axanemus Google
(Google Scholar)
Nudopmanmonnas cucrtema - EnmnHoe
OKHO _JIOCTYyMa K WHGOPMAIMOHHBIM

https://dlib.eastview.com/

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

®denepasibHOE roCy1apCTBEHHOE
OroKeTHOE yupexxnenne|URL: http://www] .fips.ru/
«DenepalbHbIi HHCTUTYT
Poccuiickas I'ocynapcTBeHHas

https://www.rsl.ru/ru/4readers/catalogues/

oubsmoteka. Karajgoru
DNEKTPOHHBIE Pecypchl  OMOIHOTEKU
MI'TY um. .. HocoBa
VYHuBepcurerckas — MHGOPMAIMOHHAS
cucrema POCCU
MexnyHapoaHast 6a3a OJTHOTEKCTOBBIX
JKYpHAJIOB Springer Journals
MexnayHaponHas — pedepaTuBHas |
MOJIHOTEKCTOBast ~ cmpaBodHast  Oasalhttps://www.nature.com/siteindex
JAHHBIX HAVYHBIX W3JaHUN «Springer
ApxuB Hay4YHBIX JKYpHAJIOB
«HarmoHabHbBIN https://archive.neicon.ru/xmlui/
3JICKTPOHHO-WH(OPMAITMOHHBII
9 MaTepuaibHO-TeXHHYECKOE o0ecnevyeHne TN CIUNIUHBI (MOTYJIs1)

https://magtu.informsystema.ru/Marc.html?locale=ru

https://uisrussia.msu.ru

http://link.springer.com/

MarepuanbHO-TEXHHUECKOE 00ecrieueHre JUCUUTUINHBI BKIIIOYACT:

VY4eOHble ayAUTOPUH TS IPOBEACHUS 3aHATUH JIEKIMOHHOTO TUMA - MynbTUMEAUHHBIC
CpeCTBa XpaHEeHMUsl, IIepe/lauy U MPeCTaBIeHUs HHPOpMaLuu

VYdeOHas ayUTOpHUs AJIs IPOBECHHUS 1a0OPaTOPHBIX paboT (J1abopaTopHsl FIMEKTPOHUKU
1 OOIIICH AIEKTPOTEXHUKH ayl. 454)

JlaGopaTopHble yCTaHOBKH /1715 BBITIOJIHEHHS JIA0OPATOPHBIX PaboT:

- nabopaTopHbIil cTeH «PU3nIecKrue OCHOBBI ANEKTPOHUKNY), DOD-CPMA;

- 1abOpaTOPHBIN cTEeHT «DIEKTpOHUKa», D-CP.

[Tomemenust uIsi  caMOCTOSATEIBLHOM paboThl  oOywaromuxcsi - I[lepcoHanbHBIC
KommbioTepsl ¢ makeroM MS Office, Beixonmom B MHTEpHET M ¢ JOCTYNOM B 3JIEKTPOHHYIO
nH()OPMAITMOHHO-00Pa30BATENBHYIO CPEy YHUBEPCHUTETA

VY4eOHble ayAUTOPUU JJsl TPYNIOBBIX U WHAMBUIYATbHBIX KOHCYJIBTAIlUH, TEKYILETro
KOHTPOJIS M MPOMEKYTOUHBIX KOHCYJIbTaIMH - JIOCKa, MyJbTUMEIUUHBIA TPOCKTOP, SKPaH

[Tomemienne s XpaHeHUS M NPO(UIAKTUYECKOTO OOCTY)KMBaHUS  yueOHOTO
o0opynoBanus - Cresiaxu JUisl XpaHEHUs! y4eOHO-METOJUUECKUI JOKYMEHTALUN



Mpunaoxenne 1

6 YueOHO-MeTOAMYEeCKOe o0ecreYeHne cCaMOCTOATEIbHO padoThl CTy/IEeHTOB

[lo puciumuinHe «ONEKTPOHMKA B YINPABSIIOLNIMX YCTPOMCTBAX» IMPESyCMOTpPEHA
ayJIUTOpHAs M BHEAYJUTOPHAS CAaMOCTOsTeNIbHAs paboTa 00yUJarommuXCsl.

AyIuTopHas caMocTosITeIbHAst padoTa CTYICHTOB Ha JIAOOPATOPHBIX 3aHATHSIX TPOUCXOAUT
[I0J] KOHTPOJIEM MPENoaBaTesl B X0€ BBIIOJIHEHU J1JAOOPaTOPHBIX paboT, TP PELIEHNUH 3a/1a4 U
BBIIIOJJTHEHUM  YIPaKHEHUH, KOTOpblE [l  CTYIEHTOB  OINpeAeNseT  IpernojaBaTellb.
BHreaynutopHas camocTtosATenbHas padoTa OCYIIECTBISETCS B BHJE MPOpPabOTKHM Marepuana
7a00paTOPHBIX 3aHATUH, BBIIOJHEHHUS JOMAUIHUX 3aJaHUA W TpPHU KOHCYJbTALHUAX C
IIpenojaBaTeieM.

Ilepeuennb Bomnpocsl k 3ammTe
J1a00paTopHBIX padboT

1.  HapucoBaTh BOJIbT-aMIIEPHYIO XapPAKTEPUCTUKY
MOJTYTIPOBOTHUKOBOTO IMO/1a U yKa3aTh Ha HEW MpUMEpHbIe 3HAYCHUS
MapaMeTPOB B XapaKTEPHBIX TOYKAX XaPAKTEPUCTUKU

2. HapucoBath BOJbT-aMIEPHYIO XapaKTEPUCTUKY CTAOMIUTPOHA.
Hatb onpenenenue nudphepeHnaibHOro CONpOTUBICHUS
CTaOMIMTPOHA Ha paboveM ydacTKe 0OpaTHOM BETBH XapaKTEPUCTUKH
TIOIYHPOBOAHIKOBBIX 3.  HapucoBarh BOIbT-aMIIEPHYIO XapaKTEPUCTUKY TUPUCTOPA,

npruoopos O0OBSACHHUTH €€ X0/, YKa3aTh IPUMEPHBIC 3HAUCHUSI TAPAMETPOB B
XapaKTePHBIX TOYKAX XapaKTepucTUku. OOBSICHUTH, KaK YIIPABISATh
HaNpsSDKEHUEM MePeKITIOUeHHS
tupuctopa. OOBSICHUTD, KaK 3aKPBITh OTKPBITHII THPUCTOP

HUccaenosanue
XapaKTEPUCTHUK

4. OO6nacTh MPUMEHEHHUS MMOTYITPOBOJTHUKOBBIX TPHOOPOB
l. HapucoBate BXOJHYI0, IEPENATOUHYIO U BBIXOHYIO
XapaKTepUCTUKU OUIIOJISIPHOTO TPAH3UCTOpa
2. Jate omnpenenenue qudepeHInaaTbHbIX BXOJHOTO U
Hccnenosanue BBIXOJHOT'O COTIPOTUBIIEHUH, K03 pHIlMeHTa yCUIeHHUs 110 TOKY,
XapaKTEPUCTHK KpPYTU3HBI U UX B3aUMOCBSI3EH
GUIIOIISAPHBIX U 3. CxeMbl BKIIIOUEHHUS] OUTIONAPHBIX TPAH3UCTOPOB
OTTCBBIX 4. HapucoBate nepeaTouHyro U BHIXOAHYIO XapaKTEPUCTHKU
IIOJIEBOT'O TPAH3UCTOPA C YNPABISIOIIMM P-N — EPEXOIOM
That3HCTOPOB 5. HapucoBate nepesaTouHyro XapakTepUCTUKY

M/IT-tpan3ucTopoB 00€THEHHOTO U 0OOTAIIIEHHOTO THIIOB, J1aTh
orpesieNieHHue XapaKTEPHBIX TOUYEK XapaKTEPUCTUK
6. JlaTh onpeneneHrue KpyTU3HbI MOJEBOI0 TPAH3UCTOPA




Ilepeyennb
J1a0O0paTOpPHBIX padoT

Bonpocsl k 3ammure

HNuTerpanbHbiil
onepanOHHbINA
YCWJIMTEIb U €r0
MIPUMEHEHUE B CXEeMax
WHBEPTUPYIOLIETO,
HEUHBEPTUPYIOIIETO U
i pepeHInaTbHOTO
YCUJIUTEIEH

1. Yemy paBHbI K03(pPUIIMEHT yCHICHNUS, BXOIHOE U BBIXOTHOE
COIIPOTHBIICHUS UJCATBHOTO ONEPALMOHHOTO YCUIUTES?

2. Yto TaKkoe HampsHKEHHUE CIBUTA HYJS M YeM OHO BBI3BAHO B
yCUJIMTENIe HAa OUTIONSPHBIX TPAH3UCTOPAX?

3. HapucoBate cxemsl st u3mepeHus kodpuirenra

ociabnenust cMH(a3HOTO CUTHAJa

4. HapucoBaTpe cxeMbl MHBEPTUPYIOIIETO, HEUHBEPTUPYIOIIETO,
i pepeHIIMaTbHOr0 YCHIIUTENEH U TOBTOPUTENIS HATIPSKEHUS

5. HapucoBaTb cxeMbl [t KOMIICHCAIIMN HAPSKEHUS CABHUTa B 9THX
cxemax

6. Hammucats hopmynsl st pacuéra Ko uIMeHTa yCuiIeHus ¢
0OpaTHOM CBSA3BIO JUISA NEPEUNCICHHBIX BBIIIE CXEM

7. Jloka3aTb BO3MOXHOCTb WJIM HEBO3MOXKHOCTB IIOCTPOEHUS

i GepeHIIMATBHOTO YCUITUTEINS, Y KOTOPOTO BBIXOTHOM CUTHAI OBLI
ObI BIBOE OobIIe 1Mo oTHOMEHUIo K Uz uem k U

Hccenenosanue
JBYXITIOJIYTIEPUOIHBIX
0HO(a3HBIX
BBIIIPSAMUTEIIEH

1. HapucoBath cxemy 0HOTIOJIYIIEPHOIHOTO BHIIPSIMUTEINS U
O0OBSCHUTH €Tr0 padoTy

2. HapucoBate cxemy ABYXMOIYIEPHUOJHOTO BBITPSIMUTEINS C
BBIBOZIOM OT CpeJIHEH TOYKH TpaHcPopMaTopa u 0OBICHUTH €T0 padoTy

3. HapucoBathk cxemy MOCTOBOT'O IBYXITOJIYTIEPHOIHOTO
BBITIPSIMUTENISI U OOBSCHUTH €T0 padoTy

4. OOBsCHUTD, UEMY PAaBHO OOpaTHOE HAIPSDKEHUE Ha
BBINIPSMUTEIBHBIX IMO/IAX B 3TUX cXxeMax 0e3 puibTpa

5. Hanwucats, uemy paBHO CpeTHEBBIIPIMIICHHOE U 3P PEKTUBHOE
3HaYEHHUE CPEAHEBBITPSIMIEHHOTO HAMPSKEHUSI IPU
OJTHOTIOJTYTIEPUOIHOM U JABYXIIOJYTIEPHOAHOM BBIIPSIMIICHUN

6. JlaTte onpeneneHue KodhdUIeHTa myIbcanui

7. JlaTb onpeneneHue K.I1. . BBIIPSIMUATEIS

8. Hapucosats cxemsbl C-, L-, LC- 1 RC-bunbTpoB 1 00bCHUTH HX
paboty

9. Jlath onpeneneHue KodhduIreHTa criaakuBanus GuibTpa

10.  OOBSACHUTH, KaK IKCIIEPUMEHTAILHO ONPEACTUTH
KO3(hPUIIMEHTHI My IbCAllMi U CTITAKUBAHUS (DUITBTPOB

11.  OOBSACHHUTH XOJ BHEIIHUX XapaKTEPUCTHK BHIIPAMUTEIS O€3
¢unetpa, ¢ C-, L-, LC- u RC-punbprpom

12.  HapucoBaTh npuMepHBIN BU U3MEHEHUSI MTHOBEHHBIX
3HaYeHUI TOKa Yepe3 BBIIPSIMUTEIbHbIE U0/ B cXeMax 0e3 puibTpa
uc C-, L-, LC- u RC-dpunbprpamu




Ilepeyennb
J1a0O0paTOpPHBIX padoT

Bonpocsl k 3ammure

1. Paccunrate koadurment ycunenus no HanpspkeHuto OV B
cxeme LIAII ¢ pe3ucTUBHOM LIETIBIO C IBOUYHO-B3BEIICHHBIMU
pe3nucTopaMu, Korja B MOJIOKEHUH, COOTBETCTBYIOIIEE JIOTMYECKOM
€MHHULIE, YCTAHOBJIEH TOJIBKO KIIOY Ka2, @ Roc. = R

2. Hazosure nBa nenocratka [{AII ¢ pe3ucTUBHOM LIETIBIO C
JIBOMYHO-B3BEILIEHHBIMU PE3UCTOPAMU
[{udpo-ananorossie .
3. Kakomy ycia0BHIO T0JKEH YIOBIETBOPATH 3JI€MEHTApHBIN
npeobpazoparenn JICJIUTEIb HAMPSKEHUs pe3ucTuBHOM nenu R-2R?
4. B uém nenocratok LIAII ¢ KMOII-unBepropamu B KauecTBe
KIIIOYeit?
5. HapucoBate snementapnyto siueiiky R-2R ¢ MOII-kntouamu u
OOBSICHUTH (DYHKIITMOHUPOBAHHE KITIOUEH
6. [Touemy npu nepexojie MEXIy COCEIHUMU KOMOMHALIUSAMHU
MOXET MEHSTHCS €IUHUYHOE MPUPAIIEHUE BBIXOAHOTO HAPSLKEHUS q;”?
1. [TepeuncuTh METOIBI AHATIOTO-ITU(POBOTO IPEOOPA30BAHUS
2. VYka3aTb Ha3HaueHUE BBIXOAHBIX peructpoB ALIIT
3. Hamumcartp nepeximroyarenbHyio ()yHKITHIO, OMUCHIBAIOITYIO
paboTty npuopureTHoro mudparopa
AHaoro-1ubpoBbie 4. Chopmynupyiite ycmoBus pabOThI BEIXOAHOTO PETUCTPA HA
npeoOpazoBaTeiu D-tpurrep ax
5. Kakoii ypoBeHb NIpUHUMAET CUTHAN Ha BBIXO/I€ KOMIIapaTopa B
nocienoBareabHoM AL, korjna HanpspKeHNE Ha €ro HHBEPTUPYIOLEM
BXO/I€ TIPEBBICUT HAIPSHKEHNE HA HEMHBEPTUPYIOLIEM?
6. Uemy paBHO HampspDKEHUE 0OpaTHOM CBSI3U B TIOCTIEI0BATEIIHHOM
AIIII, ecu cu€Tunk coporieH B coctosiaue 000?
1. Uto Takoe Tpurrep?
2. Hapucosats noruueckue crpykrypst U-HE- n
NJIN-HE-TtpurrepoB u chopMupoBaTh yCIOBUS UX
(GyHKIIMOHMPOBAHUS
3. Hapucoate norudeckyto ctpyktypy RS-tpurrepa R-, S- u E-
Vcenenosanne TUIIA U BBIBECTH UX XapaKTEPUCTHUECKUE YPABHEHHUS
4. HapucoBate noruueckyto ctpyktypy D-Tpurrepa v BeIBECTH
OCHOBHBIX CXCM XapaKTEPUCTUUECKOE YPaBHEHHE
TpUrTEPOB 5. OOGBACHHUTD, YeM OTIINYAETCS ()YHKIMOHUPOBAHHE IPO3PAYHOTO
Y HEMIPO3PavyHOro TpUrrepa
6. HapucoBatp norudeckyto cTpykTypy T-Tpurrepa v BEIBECTH
XapaKTEPUCTUUECKOE YPaBHEHHE
7. HapucoBate noruueckyto ctpyktypy JK-Tpurrepa v BoIBECTH

XapaKTePUCTHUECKOE YPaBHEHHE
8. OO0BscHUTD, Kak GhyHKIHOHUpYeT JK-MS-Tpurrep

IIpumep BapnaHTa KOHTPOJILHOM padoThl Nel

1. Cxemarnueckoe yCTPOHCTBO OMMOJISIPHOTO TPAH3UCTOPA U MPHUHITUI YIIPABICHUS TOKOM

KOJUICKTOpa

2. HapucoBaTh THIIOBYIO BOJIBT — aMIIEPHYIO XapaKTEPUCTUKY TOTYIIPOBOTHUKOBOTO JHOA
U O0OBSICHUTH €€ X0/




3. OmnpenenuTh BXOJHOE CONPOTHBIEHHE SMUTTEPHOTO IOBTOPUTENS IPU 3aJaHHOM
COIPOTUBIIEHUU IMUTTEPHON HArpy3KU

4. Cxema BKJIIOYEHHS OUIIOISIPHOTO TPAaH3UCTOPa ¢ 001Ieii 0a30ii

['epMaHMEBBINA CIUIABHOM p-N-TIEPEX0] MMEET OOpaTHBIM TOK HackimeHus lp = 1 MKA, a

KPEMHHEBBIH C TAKUMH ke pazMepamu - Tok Ip =10 ® A. BeIumcIuTh U CpaBHUTH NIPSAMbIE

HanpsbkeHus Ha nepexonax npu T = 293 K, eciu uepe3 kaxapiid quoj nporekaet Tok 100

MA

e

IIpumep BapnaHTa KOHTPOJILHOM PadoThl Ne2

1. HapucoBaTh cxeMy HHBEPTHUPYIOLIETO YCUIUTEIIS HA ONEPAllMOHHOM YCHIIUTENIE U
OTIpeNieNUTh €€ KOAPPHUIUEHT YCUICHHS.

2. C nomomipio TabIUIBl UICTUHHOCTH JaTh OINpPEAETICHHE OCHOBHBIX JIOTMYECKHX
(GYHKIUI IBYX MEPEeMEHHBIX

3. VYrpouierre mnepeKimovareNbHpIX (QYHKIMK B auarpamvme KapHo; mnpuBecTH
pUMEPHI

4. HapucoBats cxemy 3—paszpsigaoro LIAIl ¢ 1BOMYHO—B3BEIIEHHBIMU PE3UCTOPAMU

5. D — tpurrep u ero noruuyeckasi CTpykrypa



IIpunaoxenne 2

7 OneHo4YHbIe CPeACTBA IJIsl IPOBEACHUS IPOMEKYTOYHOM aTTeCTAlluH

a) [lnanupyemble pe3yJbTaThbl 00yUeHHUS U OLlEHOYHbIE CPeJACTBA ISl POBEACHUSA NMPOMEKYTOUYHOM aTTecTaAlluu:

CTpyKTypHBII
3JIEMEHT
KOMITETEHIIH

[Tnanupyemsble pe3yabTaThl 00ydeHHs

O1ieHOYHBIE CpEICTBA

OIIK-7: cnoco0HOCTD YYUTHIBATH COBPEMECHHBIC TCHACHIIUHU PAa3BUTUSA JJICKTPOHUKH, I/I3MepI/ITeHLHOI7[ H BBIYHCJIUTEIbHOM TEXHUKHU,

HH(pOPMALMOHHBIX TEXHOJIOTHH B CBOeil NPO(pecCHOHATBHOM AeATEIbHOCTH

3HaTh

— (bu3HYecKue OCHOBBI
(GyHKIIMOHUPOBAHMSI KOMIIOHEHTOB
JJIEKTPOHHBIX YCTPOUCTB;

- INPUHIUIIBI IEUCTBUS U
CXEMOTEXHHUKY 3JIEKTPOHHBIX YCTPOICTB U
PEXHUMBI UX UCIIOJIb30BAHNUS;

- METO/bI TPOEKTUPOBAHUS
MEPEKIIOYATEIbHBIX CUCTEM, METOBI
pacuéra aHaJIOTOBBIX AJIEKTPOHHBIX
YCTPOMCTB

Hepe‘JEHb meopemuueCKux 60npocoeé K IK3ameny:

I. [ToneBbie TpaH3UCTOPBI C PN-IIEPEXOJIOM, CTPYKTYPA, XapaAKTEPUCTUKH

2. MOII-Tpan3ucTopsbl 000raméHHOTro 1 00€THEHHOTO THIIOB, 3aBUCUMOCTH TOKa CTOKa
OT HANPSKEHUSI 3aTBOP — UCTOK

3. Toxu 31eKTpos0B B OUIIOISIPHOM TpaH3UCTOPE, KO3 PULIMEeHT nepeaaun Toka
3MHUTTEpA

4.  BxoJHbIE U BBIXOJIHBIEC XapaKTEPUCTHKH OUIIOJIIPHOTO TPAH3UCTOPA B CXEME C 00IIen
6a3oif

5. BxopHble U BBIXOJHBIC XapaKTEPUCTUKU OUTIONSPHOTO TPAH3UCTOPA B CXEME C
00IIIM SMUTTEPOM

6. Onpenenenne ko3 uipieHTa nepeaadn 6a30BOro ToKa B CXeMe € 00IIHUM SMUTTEPOM

7. PexxuMbl paboThI TPAaH3UCTOPA: AKTUBHBIN, OTCEYKH, HACKHIIICHUS

8.  Jlunamuueckuii peXuM pabOThl TPaH3UCTOpPa B CXEME C OOIIUM SMHUTTEPOM,
YCWJIEHHE BXOJHOTO CUTHAJIA

9. [1oaynpOBONHUKOBBI  BBIIPSMUTEIBHBIA ~ JMOJ M €r0  BOJBTaMIICpHas
XapaKTEepUCTUKA

10. IlomynmpoBOIHUKOBBIA  CTaOMJIUTPOH, €ro BOJbTAMIICPHAs  XapaKTEPUCTHKA,

TEMIEPATYPHBIN K03 PUIMEHT HAaNPsKEHUS! B 3aBUCUMOCTH OT HANPSOKEHHsI CTa0MIIN3aI|H




CtpyKTypHBII
DJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHBIE CpescTBa

11. TIlapamerpudeckuii  cTabWau3aTop  HANPSHKEHHS  HA  TOJYMPOBOJHUKOBOM
CTaOUITUTPOHE, OCHOBHBIE COOTHOIICHHUS

12. BonbTammnepHsbie XapaKTEPUCTUKHU HEYIPaBJISIEMOTO u YIPaBIISIEMOTO
CUMMETPUYHBIX TUPUCTOPOB

13.  DOMHUTTEpHBIN NOBTOPUTENH, CXEMA U XapaKTEPUCTUKHU

14. Kiaccudeckas cxeMa TOKOBOTO 3epKaia u e€ pabora

15.  OpHomoJMynepuoaHbIN AMOAHBIN BRIIpsMHUTENb. Cpennee U 3 PeKTUBHOE 3HAYCHUS
BbIxo/iHOTO ToKa. K.I1.Jl. BeImpsaMuTens

16. JIByxmomyrnepuoaHblii  BeipsMutTens. CpegHee u 3 dekTuBHOE 3HAYCHUS
BbIxo/iHOTO ToKa. K.II.JI. BRImpsaAMuTens

17. EMKocTHBIH (UIBTp Ha BHIXOJE BBIIPAMHUTENA. J[aTh KadecTBEHHYIO KapTHUHY
MTHOBEHHBIX 3HAUCHHUM HANPSKEHUs Ha BBIXOE BBIIPSMUTENS U TOKA JUOJ0B

18. BxiroueHue ONMEepalMoOHHOTO YCHIIMTENS B CXeMY HEHMHBEPTUPYIOIIETO YCUIUTEIS.
Onpenenuth K03 HUIIMEHT YCUICHHS, BXOTHOE COMPOTUBIICHUE

19. BxiroueHue ONMEPalMOHHOTO YCHUJIUTENSI B CXEMY HWHBEPTHUPYIOIIETO YCHUIIUTEA.
Onpenenuth K03 HUIMEHT YCUICHHS, BXOTHOE COMPOTUBIICHUE

20. OmnepanMoHHBIM  ycwiuTenb B cxeMe  JIu(depeHIManbHOT0  YCHIMTEIS
KoaddunmeHTs! ycuneHus: o BXo1aM U BXOJAHBIE COMTPOTHUBICHUS

21. Ilpunnun pabotsl U ocHOBHBIE cooTHOIIeHH st [IAIl ¢ n1BOMYHO-B3BEIICHHBIMH
pe3ucTopamu

22. Ilpuninun pa6oTel U ocHOBHBIE cooTHOMIeHUs s LIAIT ¢ pesuctuBHOM MaTpuieit R
-2R

23. Ilpuwamun pabotrel mapamwienbHoro AIlIl.  OcHOBHBIE COOTHOIICHHS IS
IPUOPUTETHOTO HIHppaTopa

24.  AUIl mnocnenoBatenbHOrO0  CuU€Ta, KIACCUYECKMH  BAapUaHT €ro  CXEMBbl,
II0CJIEI0OBATEIbHOCTD Ollepalui

25.  Onpenenuth NepeKirOvYaTebHbIe (YHKIIMH IBYX TIEPEMEHHBIX

26. M310XuTH CIOCOOBI 3aJaHUS NIEPEKITI0YATEIbHBIX (PYHKIUH

27. RS-Tpurrep u ero xapakTepuCTUYECKOE YPaBHEHUE

28. D-tpurrep u ero XxapakTepUCTUYECKOE ypaBHEHUE

29. T-tpurrep u ero xapakTepUCTUYECKOE YpPaBHEHHUE

30. JK -Tpurrep u ero XxapakTepucTUYECKOE YPaBHEHUE




CtpyKTypHBII

AJIEMEHT [Tnarupyemblie pe3yiabTaThl O0y4eHUS OueHoYHbBIE CpeICTBA
KOMITETEHIINH
31. IIpuHUMIIBI NPOEKTUPOBAHUS CUHXPOHHBIX CUETHBIX CXEM C TPUTTEpAMH
Ymeth Ilpumepst npakmuueckux 3a0anuil 0Jis1 IK3AMEHA:

aHaATM3UPOBATh PadOTy aHAJIOTOBBIX U

JUCKPETHBIX YCTPOUCTB;

paccUMTHIBaTh MapaMeTphbl

MOJTYIIPOBOTHUKOBBIX U 3JICKTPOHHBIX
IprOOPOB MO UX BOJILTAMIIEPHBIM
XapaKTEPUCTHKAM, CTABUTH U PEIIaTh
CXCMOTCXHHUYCCKUC 3aJa4H, CBA3aHHBIC C
BBIOOPOM 3JIEMEHTOB

1.  Cmnasnoit Ge p-n—tiepexos ¢ koHnenTpamuei Ny = 10°-N,, npuuem Ha kaxssie 108
aToMoB Ge IpuxoauTcs 1 aToM akLenTopHoi npuMecu. ONpeaeanThb: KOHTAKTHYIO pa3HOCTh
norennuanos npu T = 300 K (xonnenrtparms atomos Ge N = 4,4-10%2 M, HOHM30BaHHBIX
atoMoB n; = 2,5-10"%cm™)

2. Jlns crabunu3anuu HanpsHKeHUs Ha Harpyske (pHc) ucnoib3yercs crabuinutpol, Uct
= 10B. Onpeaenuts qonyctTuMele peaensl naMmeHenus, nutaromero U, ecinu Iet.max = 30
MA, Ictmin = 1 MA, Ry = 1 kOwMm, Rorp = 0,5 kOMm

Rorp
R

—é L %ZIjRH
+? 'CTT IHT

3. B cxeme Ha puc. R =5 kOm, Ry = 10 kOwm, E5 = 10 B, Ex = 30 B. Onpenenuts Uks




CtpyKTypHBII

2JIEMEHT [Tnarupyemblie pe3yiabTaThl O0y4eHUS OueHoYHbBIE CpeICTBA
KOMIICTCHIIU
Ro <
Nl
° Rn
Ea
Ex
Baners - NpaKTHYECKUMHU HaBbIKaMu pabotel | Ilepeuens mem pegpepamos:

CO CIEUHUAIBHOM JIUTEPATYPOIl;

— MPaKTUYECKUMU HaBbIKAMH B
NPUMEHEHUN WHTETPAILHBIX CXeM HauboJee
pacnpoCcTpaHEHHBIX CEPHIL;

— MPaKTUYECKUMU HaBbIKaMH B
MIPOEKTUPOBAHUM aHAJIOTOBBIX U JUCKPETHBIX
YCTPOMCTB aBTOMAaTUKHU

l.
2.
3.
4.

5.
6.
7

1.

2.

Nk e =

Uctopus pa3BUTHS TOIYIIPOBOAHUKOBON TEXHUKHU
DNEeKTPOBaKYyMHBIN O

Huoowl ¢ 6apvepom ILllomku

Bapukansl

TyHHENBHBIN A0

Ilepeuensv nadbopamopuvix pabom:

HccnenoBanue xapakKTepUCTUK MOTYTIPOBOJHUKOBBIX TPUOOPOB
HccnenoBanue xapakTEpUCTHK OUTIONSPHBIX M MOJIEBBIX TPAH3UCTOPOB
NHTerpanbHblil ONEpalMOHHBIN YCUIIUTENb U €r0 MPUMEHEHHUE B CXEMax

MHBEPTUPYIOIIET0, HEMHBEPTUPYIOIIETr0 U JU( PEepeHIINaTBbHOI0 YCHIINTENEH

HccnenoBanue AByXIOIYIIEPHOAHBIX OMHO(DA3HBIX BEITPSIMUATEIICH
Hudpo-ananorossie npeodpazoBaTesn

Amnanoro-1udpoBbie Mpeodpa3oBaTeIH

HccnenoBanne OCHOBHBIX CXEM TPUITEPOB

Ilepeuens npaxmuueckux 3a0anuil K 1a60pamopHvim padomam:

JTankl CHHTE3a OAHOTAKTHBIX NEPEKITIOYATCIIBHBIX CXCM. HpI/IBeCTI/I IMpUMEP CUHTE3a

OIHOPA3PAAHOTO ABOUYHOT'O CyMMaATOpa

Crnioco0s!I ynporreHus nepekitouareabHbix Gyakmuii. [IpuBectn npumepbl

YIPOILEHUS




CtpyKTypHBII
DJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHBIE CpescTBa

IIK-1: cnioco0HOCTHIO BBINOJIHATH IKCIEPUMEHTHI HA JeHCTBYIOIIMX 00bEKTAX M0 32JaHHBIM METOAUKAM M 00padaThIBaTh Pe3yJibTAThI C
NPUMEHEeHHEeM COBPeMEHHbIX HH()OPMALMOHHBIX TEXHOJOTHI U TEXHUYECKHX CPeICTB

3HaTh Ilepeuens meopemuueckux 60npoco8 K IKIAMEHY:
1. N3mepsembie BenuuuHbl. Buabl nu3MepeHuil
— OCHOBHBIC METO/IbI, (DOPMBI U 3TAIIbI 2. Metoabl n3MepeHui. MeTonrKa BBITOJIHEHUS U3MEPEHUN
IPOBEICHHUS SKCIICPUMEHTA; 3. OCHOBHBIE TIOJIOKEHHS TeopuH TorpentHocTeit. Kimaccudukarnus norpenrHocTen
— METOJIbI U3MEPEHUH Pa3TMIHBIX 4. BeposATHOCTHBIE OLIEHKH MOTPEIIHOCTEN U3MEPEHUS
(bHU3HYECKUX BETHUUH 5. CpenctBa u3mepenus, Buabl. CUrHasis u3MepuTebHoN nHdopManuu
6. MeTtponoruueckue xapakrepucTuku. Hemerponoruueckue XapakTepuCcTUKN
7. CTpyKTypHBIE€ CXEMBI U CBOMCTBA CPENICTB UBMEPEHUS
8. O06paboTKa pe3yabTaToOB H3MEPEHHSI
Ywmers - BBITIOJTHATH SKCTICPUMEHTBI Ha Ilepeuens nabopamopusix pabom:
JeicTByoNIEH 1a00paTOpHOIl ycTaHOBKE MO
3aJaHHOM METOJIUKE; 1. HccnenoBanue xapaKTepUCTUK MOTYTIPOBOJHUKOBBIX TPUOOPOB
- OIIPEIETATh TPEOyEeMBIi IS 2. HccnenoBanue XapakTepUCTUK OUITOJISIPHBIX U MOJIEBBIX TPAH3UCTOPOB
MPOBEICHHUS KCIIEPUMEHTA COCTAB 3. HuTerpanbHbIi ONEpalMOHHBIA YCUIIUTEIb U €70 IPUMEHEHUE B CXeMax
U3MEPUTEIBHOM amapaTyphbl; MHBEPTUPYIOIET0, HEMHBEPTUPYIOIIETO U TU((HEepeHIIHATEHOTO YCUITUTENeH
_ CaMOCTOSTENBHO [TAHHPOBAT 4. HccnenoBanue ABYXIOIYIEPHOIHBIX OHO(MA3HBIX BBIPSIMUTEIICH
IpOBEJEHUE IKCIEPUMEHTA Ha 5. Hudpo-ananoroseie mpeodpazoBaTenu
nefcTByIonIei 1a60paTOPHOI yCTaHOBKE 6. Amnanoro-uupposbie Ipeodpa3oBaTesu
Branets - HaBBIKAMU MPEJICTABIICHUS U Ilepeuens nadopamopuvix padom:

rpagu4ecKoi BU3yaau3auu COOpaHHOM
HKCIEPUMEHTATBHOIN HH(pOpMALINK;

- HaBBIKAMH PEIICHUS TPAKTHICCKUX
3a71a4 TPOBEICHHS SKCIIEPUMEHTA B
71a00paTOPHBIX YCIOBUSAX UIH B YCIOBUAX
JCUCTBYIOIUX TEXHOJIOTHIECKUX
MIPOIIECCOB C UCTIOIb30BAHUEM
COBPEMEHHBIX CHCTEM cOopa, 00pabOTKH 1

I. HccnenoBanue xapakTepUCTUK MOIYIIPOBOTHUKOBBIX MTPHOOPOB:
— moctpoutb BAX auona, TuprcTopa U CTAaOMINTPOHA,

— onpeaenuTh TudepeHInaIbHOE COMPOTUBIICHNE CTA0MINTPOHA Ha paboveM yJacTKe
00paTHOI BETBU XapaKTEPUCTUKH.

2. HccnenoBanue xapakTEpUCTHK OUTIONSPHBIX U MOJIEBBIX TPAH3UCTOPOB:
— HapHCOBaTh BXOJHYIO, IEPEIaTOUYHYIO U BHIXOJHYIO XapaKTePUCTUKU OUMOISPHOTO

TpaH3HUCTOpa




CtpyKTypHBII
DJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHBIE CpescTBa

XpaHeHus: HHPOpMAaIIH

— HapHCOBaTh NEPEIATOYHYIO U BHIXOAHYIO XapaKTEPUCTHKHU MOJIEBOTO TPAH3UCTOPA C
YIPaBISIOUIUM P-h — EPEX00M
— ONPEIEIINTh KPYTU3HY NOJEBOr0 TPaH3UCTOpa




0) Ilopsinok mpoBeaeHHUs] MPOMEKYTOUYHOM ATTECTAIMM, MOKA3aTeJU M KPHUTEPHHU
OLICHUBAHMUSL:

[IpoMexyTouHas arrecTalys IO JUCLHUIUIMHE «OJJIEKTPOHUKA B  YIPABIAIOIINX
YCTPOMCTBAX» BKJIKOYACT TEOPETUYECKUE BOIPOCHI, IO3BOJISAIOIINE OLICHUTh YPOBEHb YCBOCHHUS
00y4aromuMucCs 3HaHUH, U TIPAKTHUECKUE 3a/1aHus, BBISABISAIONINE CTENIEHb C(hOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TPOBOIUTCS B (hopMe IK3aMeHa.

DK3aMeH NPOBOJUTCS B YCTHOU (hopMe 10 TEOPETUYECKHM BOTIPOCAM H 3a/1auaM.

Iloxa3zarenu u KPUTCPHUHA OLICHUBAHHUA IK3aME€HA:

— Ha OILICHKY «om.iuunoy (5 6a10B) — 00 yJaroIIHUICs TOJDKEH MOJTHO PACKPBITh COJIepKaHNE
MaTepuaia B 0OBEME MPOrpaMMbl JAMCIHUILIAHBL, YETKO W TPABUILHO JaTh ONPEICIICHUS,
NPUBECTH JIOKA3aTEIbCTBA HA OCHOBE MATEMAaTHYECKUX M JIOTMYECKUX BBIKJIAIOK, IMOKAa3aTh
HABBIKU UCCIIEJIOBATEIHCKOM eaTeIbHOCTH. OTBET JOIKEH OBITh CAMOCTOSITEIbHBIN, IIPU OTBETE
UCTIOJIb30BaHbI 3HAHUS, TPUOOPETEHHBIC paHee;

— Ha OLEHKY «xopowo» (4 Oamna) — oOydaromuics TOMKEH PACKPBITh COJAEp KaHUE
MaTteprajia B 00beMe MpOrpaMMbl JUCHUIUIMHBL, B OCHOBHOM NPaBWJIBHO JaTh OCHOBHEIC
ompejeNieHuss W TOHATUs TpeaMera. llpw oTBeTe [OMYIIEHBI HETOYHOCTH, HapyIleHa
MIOCJIEIOBATEIFHOCTh  M3JIOKEHUS, JIOMYIIEHBl HEOOJbIINE HETOYHOCTH TIPH BBIBOJAX H
UCTIOJIb30BAaHUU TEPMUHOB, IPAKTUICCKUE HABBIKH HETBEP/IBIC;

— Ha OIIEHKY «ydosremsopumenbHoy (3 6ana) — oOyJaroniuiics 10KeH YCBOUTH OCHOBHOE
conmepkanue matepuana. [Ipu oTBeTe ompenercHUs W TOHSTHS JaHBI HE YETKO, JOMYIICHBI
OIIMOKH TIPU MPOMEKYTOYHBIX MaTEMAaTUYECKUX BBIKIAIKAaX B BBIBOJIAX, MPAKTHUYECKUE HABBIKH
cialkie;

— Ha OIICHKY «Hey0osemeopumenvHoy (2 0amioB) — 00yJaromuics JEMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpETHYECKOTO MaTepHala, JIOMYCKAaeT CYIIECTBEHHBIE OIIMOKH, HE MOXET
N0Ka3aTh MHTEIUICKTYaJIbHBIC HABBIKH PEIICHHS MPOCTHIX 3aaad. [Ipu oTBeTe MOMyIeHb! TpyobIe
OIMOKKA B OIpeNeNeHHsIX, J0Ka3aTelbCTBA TEOPEM HE MPOBEACHO, HE JaHBl OTBETHI Ha
JIOTIOJTHUTEIFHBIE ~ BOMPOCHI  TPENoJaBaTeisi, OTCYTCTBYIOT HAaBBIKM  HCCIIEIOBATEILCKOM
NESITEIIbHOCTH,

— Ha OLICHKY «Heyoosnemsopumenvro» (1 6a1) — He MOXKET MOKa3aTh 3HAHUS HA YPOBHE
BOCTIPOM3BEICHUS U 00BsICHEHUS HHPOPMAITUHU, HE MOXKET MOKa3aTh UHTEIUICKTyalIbHbIC HABBIKU
pEIIeHHsI TPOCTHIX 3a]1a4, OCHOBHOE COJIEp)KaHHEe y4eOHOTO MaTepralia He PacKphITO.



